vi Temperature Increase over the 20th century was greater than during any other century in the last 1,000 years, while 1990s was the warmest decade of the millennium [2] .The intensity and impact of weather phenomena, like floods, droughts, hurricanes, etc. also seems to have increased. All these changes, as they become more pronounced will pose challenges to our society and the environment.
The objective of my study is to search for evidence of these climatological changes in South Florida. My main motivation in taking up this course of research is to apply statistical data analysis techniques to climatological data in order to quantitatively assess the effects of global warming in our region. My thesis focuses on two particular phenomena: temperature change and trends in the characteristics of hurricanes. For this purpose I have gathered and analyzed data on annual and monthly average, maximum and minimum temperatures for Miami for the period spanning from 1949 to the 2011. My research objective is to detect any statistically significant trend in these time series, and quantify the rate of change.
Also data on hurricanes (central pressure and radii of maximum winds) from 1944
to the present will be analyzed with the same objective.
I aim to make a modest contribution to the constantly increasing corpus of statistical evidence supporting the reality of global warming and its climatic consequences, with a special emphasis on how these changes are taking place in the region of South Florida. Another study connected with the topic of this thesis is by Webster et. al. [9] . In it, The time series analysis procedure that we have adopted in our thesis consists of first fitting a simple linear regression models to the corresponding times series. The basic model that we will fit to all of the previously mentioned Temperature time series is:
where y t is the temperature in period t, t is the time period (t = 1 for 1949, and increasing by one for each new observation), is the slope or trend of the line, is the y-intercept of our model, and ε t is a random error term or stochastic component of the times series , which are assumed ideally to be independent and identically distributed normal random variables i.e: ~ 0, . We will obtain estimates of the model parameters (β 1 and β 0 )
through Ordinary Least Squares (OLS) estimation. For time series analysis purposes the OLS estimators take the following form:
where T is the number of observations. [10] Once we compute the parameter estimates, we will perform a statistical test on the trend parameter 1 to determine whether it is different from zero. In other words we want to know if the given temperature time series is stationary or not. The statistical test that we will perform is a t-test on 1 :
We will test at 0.05 level of significance as it is customary. If the null hypothesis is rejected we can conclude that the given temperature time series is not stationary, and the estimated slope will be an estimate of how fast the temperature is changing per year.
The models themselves will be fitted with a descriptive purpose; nevertheless checking of the assumptions will be made in every instance. Checking of the normality of residuals assumption will be made through QQ-plots and the Anderson-Darling Test for
Normality on the residuals. Checking of the homoscedasticity of residuals will be made through visual inspection of residuals versus fits plots. Checking of the assumption of uncorrelated errors will be made through a plot of the autocorrelation function with 5%
significance limits, and also through the Durbin-Watson test for auto-correlation.
When necessary, adjustments to the simple linear regression models will be done to account for violations on the simple linear regression assumptions. In particular, if auto-correlation in the residuals is detected, we will fit a simple linear regression model with first order autoregressive errors, of the type:
in order to account for the significant first order auto-correlation amongst the residuals.
Theestimation of the model parameters will be done through maximum likelihood methods using PROC AUTOREG in SAS. The estimate of the slope parameter will be the estimated rate of change for the temperatures [11] .
Data Analysis
The data on temperatures comes from the website of the Southeast Regional
Climate Center [12] . The data were collected in the meteorological station located in Finally, the variance seems constant since there is no apparent pattern in the residuals vs fit plot.
Annual Average Maximum Temperatures Time Series (1949-2011)
The regression equation is Annual_Average_Max_Temp = 82. 4 
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ANALYSIS OF HURRICANES CENTRAL PRESSURES AND RADII OF MAXIMUM WINDS
A hurricane is a rapidly-rotating storm system characterized by a low-pressure center, strong winds, and a spiral arrangement of thunderstorms that produce heavy rain.
The central pressure of a hurricane is inversely related to the speed of maximum winds, which in turn determines the intensity and destructive power of the hurricane. In other words, the lower the central pressure of a hurricane, the more intense the winds will be.
That is why central pressures are used as an indicator of intensity of tropical storms. Also, it has been determined that one of the best predictor of potential losses is the minimum central pressure [13] .
The radius of maximum winds is another important characteristic of hurricanes. It is defined as the distance between the center of a cyclone and its band of strongest winds.
It is a parameter in atmospheric dynamics and tropical cyclone forecasting. The highest rainfall rates occur near the RMW of tropical cyclones. The extent of a cyclone's storm surge and its maximum potential intensity can be determined using the RMW [14] . As for the hurricanes, no statistically significant trend was detected in the central pressures and radii of maximum winds time series, but the time series of the radii of maximum winds for the largest hurricane of the year showed a statistically significant increasing trend. This result indicates that the largest hurricanes are getting larger with time.
All in all, this study has shown that Miami annual and summer temperatures are increasing with time, which is consistent with the global warming phenomenon described in literature. Surprisingly, that tendency was not detected in January (winter) temperatures.Also a tendency to larger hurricanes was seen.
Further research could be done to improve this study. A way of improving it could be to carry out a detailed analysis of the time series of every month of the year to investigate what the tendencies and rates of change are for the temperatures of each of the twelve months. This could give a more detailed picture than our more restricted analysis.
Also other valid modeling approaches, such as Exponential Smoothing and ARIMA, could be considered to quantify rates of change, and to describe the previously analyzed time series.
